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DETAILED ACTION 

This Office action is in response to applicant's amendment filed on 12 May 2008. 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gnade et al. (EP 0 687 004 A1 - from applicant's IDS). 

Referring to Figs. 1-2 and page 4, line 9 to page 7, line 58, Gnade et al. disclose 
a low dielectric constant multilayer dielectric structure that includes the following 
structural features: 

• An insulating layer (22) (i.e. a substrate); 
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• A porous dielectric layer (28) with a porosity that is greater than 50% and with a 
dielectric constant that is less than 2.0 formed on the insulating layer (22) (also 
see page 9, lines 9-16); 

• In a specific example, the porous dielectric layer (28) is about 80% porous and 
has a dielectric constant that is less than 1 .5 (see page 4, lines 42-45); 

• A less porous dielectric layer (29) with a porosity that can range from 1 5% to 
50% formed on the porous dielectric layer (28); 

• A non-porous capping layer (30) formed on the less porous dielectric layer (29); 

• The capping layer (30) can be silicon dioxide (see page 4, lines 38-41 ), which 
has a dielectric constant of about 3.9 (also see page 2, line 20-22). 

These are structural limitations as set forth in claims 1-3, 11-12, 15 of the applicant's 
invention. 

Regarding claims 4-5, 8-9, Tsui et al. (US 6,208,030 B1) is submitted as 
evidence to show that silicon dioxide with a porosity of 15 % has a dielectric constant of 
about 3.5, while silicon dioxide with a porosity of 48 % has a dielectric constant of about 
2.5 (see column 6, lines 1-5). 

Regarding claims 6, 10, the porous layers (28, 29) are formed from TEOS-based 
precursors, which implies that both layers include silicon oxide. 

Regarding claim 13, Figs. 3A-3D of Gnade et al. (EP 0 687 004 A1 - from 
applicant's IDS) indicate that the thickness of the less porous dielectric layer (29) can be 
about 10 % to about 50 % of the total thickness, which corresponds to a ratio that 
ranges from 0.1 to 0.5. 
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However, Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) lack the 
limitation of the less porous dielectric layer having a porosity of about 1 0 % or less (a 
limitation of claim 1) and the limitation of the less porous dielectric having a porosity that 
ranges from about 0.1 % to about 13 % (the limitation of claim 7). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the low dielectric constant multilayer dielectric structure of 
Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) to include a less porous 
dielectric layer with a porosity of about 10 % or less through routine experimentation in 
order to discover the workable ranges of their structure, unless the applicant can show 
that the as-claimed porosity ranges are critical to the invention [see In reAller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA)]. 

Regarding claim 14, the adherence of the multilayer structure of Gnade et al. (EP 
0 687 004 A1 - from applicant's IDS) is presumed to be sufficient to pass the ASTM D 
3359-97 test because their structure is substantially identical to the applicant's as- 
claimed structure and, accordingly, the burden is shifted to the applicant to show 
otherwise per MPEP section 21 1 2.01 . 

3. Claims 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) in view of Gallagher et al. (US 
6,596,467 B2). 



Application/Control Number: 10/517,575 Page 5 

Art Unit: 2813 

Referring to Figs. 1-2 and page 4, line 9 to page 7, line 58, Gnade et al. disclose 
a method for forming a low dielectric constant multilayer dielectric structure that includes 
the following features: 

• An insulating layer (22) (i.e. a substrate); 

• A porous dielectric layer (28) with a porosity that is greater than 50% formed on 
the insulating layer (22) (also see page 9, lines 9-16); 

• In a specific example, the porous dielectric layer (28) is about 80% porous (see 
page 4, lines 42-45); 

• A less porous dielectric layer (29) with a porosity that can range from 1 5% to 
50% formed on the porous dielectric layer (28); 

• Both porous dielectric layers (28, 29) are formed using a TEOS precursor (ie an 
ethoxysilane pre-polymer) and using ammonium hydroxide as an additive to 
increase the gelation rate (i.e. a metal-ion-free onium compound); 

• The porous dielectric layers (28, 29) are formed by drying (i.e. heating) gel 
sublayers (25, 26); and 

• A non-porous capping layer (30) formed on the less porous dielectric layer (29). 
These are limitations as set forth in claims 16-18, 20 of the applicant's invention. 

Regarding claim 21, Figs. 1-2 do not indicate any infiltration between the two 
porous layers (28, 29). 

However, Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) lack the 
limitations of the less porous dielectric layer having a porosity of about 10 % or less and 
the inclusion of a porogen in the first composition (both are limitations of claim 16). 
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Further, Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) lack the further limitation 
to claim 16 as set forth in claim 19, which is a group of compounds that the porogen is 
selected from. 

Gallagher et al. teach the formation of a porous layer using TEOS-containing 
organo polysilicas as the dielectric matrix and a removable porogen that can be a 
functionalized aliphatic ester for defining pores that are formed by heating (see column 
5, lines 21-44 and column 6, line 14 to column 7, line 50). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Gnade et al. (EP 0 687 004 
A1 - from applicant's IDS) and Gallagher et al. in order to form the first porous layer 
(28) of Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) by utilizing a porogen that 
contains functionalized aliphatic ester, as taught by Gallagher et al. Gallagher et al. 
show that using porogen has an art recognized equivalence to the method disclosed by 
Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) for forming a porous layer. 

It also would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the low dielectric constant multilayer dielectric 
structure of Gnade et al. (EP 0 687 004 A1 - from applicant's IDS) and Gallagher et al. 
to include a less porous dielectric layer with a porosity of about 10 % or less through 
routine experimentation in order to discover the workable ranges of this combination, 
unless the applicant can show that the as-claimed porosity limitation of about 10 % or 
less is critical to the invention [see In reAller, 220 F.2d 454, 456, 105 USPQ 233, 235 
(CCPA)]. 
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Response to Arguments 

4. Applicant's arguments filed on 12 May 2008 have been fully considered but they 
are not persuasive. 

The rejections of claims 1-21 are based at least in part on the conclusion that it 
would have been obvious to modify Gnade et al. to use lower porosities that are 10 % or 
less through routine experimentation to discover the workable ranges of the structure 
and/or method disclosed by Gnade et al. The applicant cannot overcome these 
rejections unless they can show that this claimed range is critical to their invention (see 
MPEP section 2144.05). Also, the applicant is arguing that the claims should be 
allowable based on features that are not claimed (i.e. the functionality as a stress 
buffer). 

Further regarding claims 16-21, the applicant presents arguments based on the 
Gallagher et al. reference when taken alone. However this rejection is based on the 
combination of Gnade et al. and Gallagher et al. and, accordingly, the arguments should 
be based on the combination as a whole in which the method of Gnade et al. relies on 
the teachings of Gallagher et al. in order to utilize porogen. 
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Allowable Subject Matter 

5. Claims 22-23 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form to include all of the limitations of 
the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: Claims 22-23 would be allowable because the prior art of record does not teach 
or suggest, in combination with the other claim limitations, a method for forming a 
multilayered dielectric structure that includes coating a substrate with a first composition 
that comprises a pre-polymer and a porogen to produce a porous dielectric with a 
porosity of about 10% or more, coating the porous dielectric layer with a second 
composition that comprises a silicon containing pre-polymer to produce an adhesion 
promoting dielectric layer with a porosity of about 10% or less, and forming a 
substantially nonporous capping layer on the adhesion promoting dielectric layer, 
wherein the first composition and the second composition include a silicon containing 
pre-polymer selected from the group consisting of tetraacetoxysilane, a Ci to about C 6 
alkyl or aryl-triacetoxysilane, and combinations thereof. 
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Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 

272- 1698. The examiner can normally be reached on Monday to Friday from 8:00am to 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Stephen W Smoot/ 
Primary Examiner 
Art Unit 2813 
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